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1. Introduction 

The C&D Technologies, Inc. (C&D) site is located at 1835 Rockdale Industrial Boulevard in 
Conyers, Rockdale County, Georgia (the site) (see Figure 1). The C&D Facility has been listed 
on the Georgia Hazardous Site Inventory (HSI) Number 10734 as a facility that has a known 
release in groundwater at levels exceeding the reportable quantity. Chlorinated volatile organic 
compounds (VOCs) trichloroethene (TCE), tetrachloroethene (PCE), cis-1,2-dichloroethene (cis-
DCE), and lead have been detected in groundwater samples at concentrations exceeding the 
Georgia Hazardous Site Response Act (HSRA) Type 1/3 Risk Reduction Standards (RRS). 
C&D has performed groundwater remediation activities at the site since 2006. 

C&D submitted a Voluntary Remediation Program (VRP) application in September 2015 to the 
Georgia Environmental Protection Division (GAEPD) that was approved by a GAEPD letter 
dated December 23, 2015. The first semi-annual progress report was submitted to the GAEPD 
in June 2016. This report summarizes the field activities and findings of the fifth semiannual 
groundwater monitoring event conducted in March 2018.  
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2. Site Background 

C&D previously manufactured lead-acid batteries for over 35 years at the site. Manufacturing 
operations ceased in 2007. Located on 8.27 acres in a commercial/industrial area, the C&D 
facility is no longer active and the former manufacturing buildings have been razed. A site map 
of the facility and nearby properties is presented on Figure 2.  

2.1 Historic Activities 

C&D has conducted several assessments of impacted groundwater at the site. Previous 
groundwater sampling data indicate that TCE and PCE concentrations exceeding the Georgia 
HSRA Type 1/3 RRS (5 µg/L) extend north and northeast in the apparent direction of the 
groundwater flow from the high concentration area (MW-5) located on the site onto the central 
portions of the Pattillo and Latex properties. Analytical data of groundwater samples collected 
from monitoring wells installed along the east and northeastern Pattillo property boundary 
indicate TCE and PCE concentrations below the Type 1/3 RRS. TCE concentrations in 
groundwater samples collected from the northernmost monitoring well installed on the Pattillo 
property were slightly above the Type 1/3 RRS. PCE concentrations from this same location are 
below the Type 1/3 RRS.  

Based on a groundwater remediation design prepared by RMT (2006), chemical additives were 
injected into groundwater to elevate pH, promote lead precipitation, and support reductive 
dechlorination within the source area and support enhanced natural degradation processes 
within the downgradient plume. Results of the pilot testing indicated that, while the 
bioremediation and/or enhanced natural degradation processes could be accelerated in the 
downgradient plume (INJ-2), subsurface distribution challenges in the source area required 
additional testing. 

In 2007, monitoring wells were installed on the Robert Pattillo property by Dobbs Environmental 
that indicated groundwater beneath the Pattillo property may have been impacted by TCE and 
PCE. Additional groundwater investigation sampling in October 2008 indicate PCE-, TCE-, 
and/or cis-DCE-impacted groundwater is present in the overburden and the shallow bedrock, 
but not present in the deep monitoring well (MW-14, 100 feet below ground surface [bgs]) 
located within the plume.  

Groundwater delineation activities completed in 2009 and 2010 included installing and sampling 
additional monitoring wells on the C&D property, and the Pattillo, Pittman Construction, Latex, 
and Frey-Moss Structures  properties (Figure 2). These investigation activities focused primarily 
on the source area, currently defined as MW-5 and MW-5D. 

A Phase I in-situ chemical reduction (ISCR) field-scale injection event on the source area was 
conducted in late January 2012. Performance monitoring events were conducted and the 
findings indicated the ISCR influenced some portions of the treatment zone although full scale 
application by direct injection in the source zone, would not be effective due to geochemical 
complexities and difficult lithology. The difficulty of injecting via rotary drilling and/or direct push 
drilling suggests source-zone treatment similar to the ISCR injection is not a technically feasible 
approach. 

The status was further discussed in a project status review meeting held at GAEPD on June 29, 
2015. During the meeting it was agreed that the application should be submitted based on the 
subsurface conditions and potential technical impracticability of achieving the HSRA Type 1/3 
RRS. The C&D facility was accepted into the Georgia VRP in December 2015. The initial 
semiannual groundwater event was completed in February and March 2016 and it included site-
wide sampling. Based on the results of the 2016 groundwater events and subsequent 2017 
semi-annual sampling events, AECOM proposed collecting groundwater samples from select 
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wells for the March 2018 semiannual sampling event. Wells located within the highest TCE 
concentration area (CD-01, MW-1, MW-2, MW-3, MW-5, MW-5D, MW-8 SBR, MW-17, MW-19, 
MW-20, MW-24 SBR, MW-29 SBR, MW-30 SBR, MW-36 SBR, MW-37 SBR, MW-38 SBR, 
OBS-8) were selected for sampling.  

2.2 Site Geology and Hydrogeology  

The site is located in the Piedmont physiographic province. The facility is underlain by granite 
plutons and other metamorphic and igneous rocks that have been subject to geologic erosion 
and generally are deeply weathered. The weathering has resulted in a relatively thick layer of 
saprolite (unconsolidated, weathered rock) and soil beneath the ground surface. The area 
around the subject property is underlain by undifferentiated granitic gneiss. The depth to 
competent bedrock varies from less than 1 foot near the main former manufacturing building to 
greater than 90 feet to the north of the facility.  

Groundwater beneath the facility is shallow, ranging from approximately 10 to 40 feet bgs (Table 
1), and predominantly flows to the north-northeast (Figure 3). Shallow groundwater occurs in an 
unconfined aquifer made up of potentially interconnected water-bearing zones: a shallow zone 
of soil and weathered rock and a deeper zone of fractured bedrock. These fractures contribute 
to the complexities of groundwater flow in the area. A map showing the apparent bedrock 
surface across the site is shown on Figure 6.  

Slug tests indicate that the hydraulic conductivity of the shallow water-bearing unit varies 
between 10-3 and 10-5 cm/sec. The groundwater flow direction from the impacted suspected 
source area is generally to the north and northeast with a hydraulic gradient of 0.025 ft/ft (S&ME 
2008). A map showing the groundwater potentiometric surface contours and flow direction 
based on groundwater elevations for the shallow aquifer during the March 2018 groundwater 
sampling event is included as Figure 3. 

Aquifer tests have indicated that the shallow regolith and bedrock zones are hydraulically 
separated in the Conyers area based on the lack of interconnectivity of the deep bedrock 
system to the shallow water table zone in the weathered regolith. 
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3. Potential Receptors and Exposure Pathways 

3.1 Conceptual Model 

A Voluntary Remediation Program Application including a Preliminary Remediation Plan and 
Conceptual Site Model for the Site was prepared and submitted to GA EPD on September 14, 
2015. GA EPD approved the application was submitted in lieu of continuing groundwater 
remediation as detailed in the Corrective Action Work Plan Addendum dated October 12, 2011 
and revised January 9, 2012. GA EPD approved the application on December 23, 2015. 

3.2 Fate and Transport Model 

The source of drinking water for Rockdale County is located in an area of “Low Groundwater 
Pollution Susceptibility.” Site characterization activities identified deep bedrock water-bearing 
fracture zones in the Conyers area at approximately 400 feet bgs. Agency records did not 
identify the presence of active public water wells within a 3.0-mile radius of the site located in 
the deep water bearing fractures.  Any wells located within the deep fracture zone would not 
receive a substantial amount of recharge directly from the overlying shallow water table, or 
recharge from the shallow water zone to the deep zone. The implementation of the Voluntary 
Remediation Plan included developing groundwater fate and transport modeling based on the 
updated site-wide groundwater sampling as needed to support the delineation compliance with 
Risk Reduction Standards. Access was obtained for collecting the downgradient data from the 
wells located on the Pittman construction Company Property which had not been previously 
sampled per GAEPD’s request.  

BIOCHLOR is used to simulate natural attenuation process at the site.  BIOCHOLOR is a model 
that simulates remediation by natural attenuation of dissolved solvents at chlorinated solvent 
release site.  Analytical data in 2016, 2017 and 2018 at the site were used along with the 
downgradient well data to calibrate the model.  The selected model type used is solute transport 
with biotransformation modeled as sequential first-order decay process.  The model simulates 
the TCE concentrations at the site in 2038, 2058, 2068 and 2078.   

Predictive modeling in fractured rock settings is difficult and is best suited to assisting the 
modeler in understanding various outcomes that may happen, rather than a definitive prediction 
of what will happen. The modelling calibration curves, inputs and results are provided in 
Appendix A.  Based on the modelling results, the TCE plume with concentrations exceeding 
the Type 3 RRS would extend to approximately 1600 feet down gradient from source area wells 
in the year 2038.  TCE concentration at the location 640 feet downgradient from source area will 
be in compliance with Type 3 RRS by 2058. TCE concentration at the location 320 feet 
downgradient from source area will be in compliance with Type 3 RRS by 2068. TCE 
concentration in source area will be in compliance with Type RRS by 2078.  

Applying a model requires simplifying the modeled setting by applying average input properties 
over some scale (such as site-wide) or identifying and simulating key major parameters in a 
more exact context (such as significant transmissive fractures). While most models incorporate 
simplified representations relative to the actual site complexity, they can be used to qualitatively 
or quantitatively evaluate site conditions or support remedial or corrective actions. It should be 
noted that the BIOCHLOR model has limitations. The model assumes simple groundwater flow 
conditions, a uniform constant source, and constant hydrogeological and biological property 
values for the entire model area. Therefore, the model inherently simplifies actual site 
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conditions.  The model can be recalibrated and updated as necessary as more analytical data 
and site information become available. 

3.3 Vapor Intrusion Evaluation 

On April 4, 2018, AECOM submitted a vapor intrusion evaluation per EPD’s request which was 
included in the Volunteer Remediation Program Semi-Annual Groundwater Monitoring Progress 
Report 4.  Although the results of the vapor intrusion evaluation concluded the maximum TCE 
concentrations detected in the selected monitoring wells exceeded both the carcinogenic and 
non-carcinogenic target risk levels based on the groundwater concentrations used for model 
from the monitoring well locations, it is not likely that vapor intrusion from groundwater to indoor 
air is a concern based on historic depths to groundwater, the groundwater flow pathway, and 
that currently there are no occupied structures present over the contaminant plume. Based on 
current site conditions, the vapor intrusion pathway is considered incomplete. The primary site 
building present on C&D property has been razed and there are currently no know plans for 
construction of additional site structures.   
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4. Semi-Annual Groundwater Monitoring 

For the March 2018 groundwater monitoring event 17 of the existing site-wide wells were 
targeted for groundwater sample collection. The sampling methodology and results for the 
sampling event are presented in the following subsections. 

4.1 March 2018 Semi-Annual Groundwater Monitoring Event 

Groundwater samples were collected on March 7th and 8th, 2018 from the groundwater wells 
located on the C&D property and surrounding properties (CD-01, MW-1, MW-2, MW-3, MW-5, 
MW-5D, MW-8 SBR, MW-17, MW-19, MW-20, MW-24 SBR, MW-29 SBR, MW-30 SBR, MW-36 
SBR, MW-37 SBR, MW-38 SBR, and OBS-8). The groundwater monitoring well locations are 
depicted on Figure 2. The collected groundwater samples from the wells were analyzed for 
VOCs using United States Environmental Protection Agency (USEPA) Method 8260B and/or 
lead using USEPA Method 6020A. Two duplicate samples were collected for quality assurance 
and quality control (QA/QC). One matrix spike/matrix spike duplicate was also collected for 
QA/QC purposes. A trip blank was provided by the laboratory.  

4.1.1 Groundwater Gauging and Sampling Protocol 

Monitoring wells were gauged and sampled in general accordance with the USEPA Region 4 
Field Branches Quality System and Technical Procedures. Each monitoring well was opened 
and the groundwater and atmospheric pressure were allowed to equilibrate. Groundwater level 
measurements were recorded using an electronic water level indicator. Groundwater levels 
were recorded to the nearest 0.01 foot as measured from the water table to the well’s top of 
casing (TOC). The depth to water was subtracted from the known TOC elevation (feet mean sea 
level) to calculate the groundwater elevation at each well location for potentiometric purposes. 
Consistent with the previous groundwater sampling events, monitoring well CD-02 has not been 
located due to off site area renovations.  

Groundwater samples were collected from monitoring wells CD-01, MW-1, MW-2, MW-3, MW-5, 
MW-5D, MW-8 SBR, MW-17, MW-19, MW-20, MW-24 SBR, MW-29 SBR, MW-30 SBR, MW-36 
SBR, MW-37 SBR, MW-38 SBR, and observation well OBS-8 using a peristaltic pump equipped 
with dedicated Teflon-line tubing. A stainless steel bladder pump equipped with a disposable 
Teflon bladder and dedicated Teflon-lined, low density polyethylene tubing was used to collect 
groundwater samples from MW-17. During purging and sampling, the bladder pump was placed 
in the middle of the screened interval. Each monitoring well was purged and sampled using the 
low flow/low purge method as outlined in Section 3.2.1 of the USEPA Region 4 Science and 
Ecosystem Support Division (SESD) Groundwater Sampling Operating Procedure dated April 
26, 2017. For locations where the peristaltic pump was used for collection of groundwater 
samples for VOC analysis, a reverse-flow technique was used for sample collection. For well 
locations with slow recharge (i.e., three to five volume purge method and the low flow/low purge 
method cannot be completed), the well was purged dry and a groundwater sample was 
collected as soon as sufficient recharge water was present to collect a sample. 

Water quality parameters including temperature, pH, conductivity, oxidation-reduction potential, 
dissolved oxygen (DO), and turbidity were recorded during groundwater purging activities. The 
water quality parameters were recorded in the field using a YSI Pro water quality meter 
equipped with a flow-through cell and recorded on the groundwater sampling logs at each 
monitoring well location. Water quality measurements were recorded in 5-minute intervals until 
the parameters stabilized. Samples were collected in accordance with USEPA SESD parameter 
stabilization criteria i.e., pH remained constant within 0.1 standard unit, specific conductance 
varied no more than 5 percent, DO was below 0.2 mg/L or 10 percent change in saturation, and 
turbidity stabilized or was 10 nephelometric turbidity units (NTUs) for three consecutive 
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readings. Upon stabilization, groundwater samples were transferred to the appropriate 
laboratory supplied sample containers. Refer to Appendix B for the groundwater sampling field 
logs.  

4.1.2 Groundwater Sample Handling 

Groundwater samples were collected in new, laboratory supplied pre-preserved 40-milliliter 
glass vials and/or 250-milliliter polyethylene containers. The sample containers for each 
monitoring well were handled using new, disposable nitrile gloves. Groundwater samples were 
labeled and placed on wet ice in general accordance with AECOM standard chain-of-custody 
protocol prior to being picked up by a Test America Laboratories (TA) courier. The TA courier 
subsequently packaged and shipped the groundwater samples to TA’s Nashville, Tennessee, 
location for chemical analysis.  

4.1.3 Ancillary Field Activities 

Following sampling, purge water was contained in one steel 55-gallon drum.  Sampling 
equipment including the electronic water level meters were decontaminated prior to initial use 
and after being used at each monitoring well with a Liquinox® and distilled water mixture and a 
distilled water rinse.  

AECOM performed a site reconnaissance to verify site and surrounding area water supply and 
contacted the Rockdale County Water Resources and GAEPD Georgia Open Records Act 
District Offices to determine the location and availability of a water source and obtain rough 
estimates of cost for supplying water. Water resource management is handled by Rockdale 
County. Water is available at the site and a water main runs down the center of Sigman Road.  
Rockdale County Water Resources would be the entity that would perform any necessary water 
main tie-in and would provide the meter (at the ROW on Sigman), any additional needed piping 
or installations would be independently contracted.  The cost for Rockdale County to provide a 
water meter and to tie-in to the water main is dependent on the size of the meter that would be 
required. The range in prices for smaller meters (5/8” to 2”) is estimated to range from $2,580 to 
$14,220.  Pricing for connection above a 2” meter will require specific coordination and planning 
with the Rockdale Water Resources Engineer. Installation of fire lines or irrigation lines would be 
a separate cost. 

4.2 Groundwater Flow Direction 

Depth to groundwater was measured during the March 2018 monitoring event as described in 
Section 4.1.1. The measurements were used to calculate the elevation of the water table at 
each monitoring well location. Depth to groundwater measurements and corresponding 
groundwater elevations recorded during the March 2018 groundwater sampling event, as well 
as previous events, are presented in Table 2. A groundwater potentiometric map using the 
March 2018 groundwater elevation data is presented on Figure 3. Consistent with previous 
groundwater sampling events, the apparent groundwater flow direction at the site is to the north-
northeast. 

4.3 Analytical Results 

Current and historical analytical data are summarized in Table 2. For evaluation, the analytical 
data were compared with the Type 1/3 RRS screening levels. The complete TA laboratory 
report, along with the chain-of-custody documentation, is included in Appendix C. Analytical 
data were reviewed by an AECOM chemist for QA purposes. The data validation report is 
included as Appendix D. 
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Laboratory analytical results indicated TCE concentrations above the Georgia HSRA Type 1/3 
RRS (5 mg/L) in the groundwater samples collected from monitoring wells MW-1, MW-3, MW-5 
and MW-5D, MW-8 SBR, MW-24 SBR, MW-29 SBR, MW-36 SBR, MW-37 SBR, MW-38 SBR, 
and OBS-8. PCE concentrations exceeded the Type 1/3 RRS (5 mg/L) in monitoring well MW-
29 SBR. Lead concentrations exceeded the Type 1/3 RRS (0.015 mg/L) in monitoring wells CD-
01, MW-5D, MW-19, and MW-20 (see Figures 4 and 5).  

The highest concentrations of TCE were detected at monitoring wells MW-5 and MW-5D. TCE 
concentrations decrease in all directions away from the source area wells (MW-5 and MW-5D). 
Refer to Figure 4 for a TCE concentration isopleth map. The detected lead concentrations are 
presented in Figure 5 along with the projected lead concentration isopleth map. Figure 7 and 
Figure 8 present a cross-section view of the concentrations detected along with the water levels 
within the bedrock and overburdened wells at the site. 
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5. Summary and Future Groundwater Monitoring 

The C&D Rockdale Industrial Boulevard facility was accepted into the Georgia VRP in 
December 2015. Five semiannual groundwater sampling events have been completed at the 
facility since entering the VRP. Semiannual groundwater sampling events were previously 
completed in February/March 2016, September 2016, March 2017, and September 2017. The 
groundwater sampling activities to date indicate the following: 

 TCE concentrations above the Type 1/3 RRS (5 mg/L) were detected in 11 monitoring wells 
(MW-1, MW-3, MW-5, MW-5D, MW-8 SBR, MW-24 SBR, MW-29 SBR, MW-36 SBR, MW-
37 SBR, MW-38 SBR and OBS-8).  

 PCE concentrations slightly above the Type 1/3 RRS (5 mg/L) have been detected in one of 
the wells sampled (MW-29 SBR).  

 Lead concentrations exceeding the Type 1/3 RRS (0.015 mg/L) have been detected in four 
of the wells sampled (CD-01, MW-5D, MW-19 and MW-20).  

 TCE and PCE concentrations have remained consistent with historical concentrations in the 
source area (MW-5 and MW-5D) and in downgradient monitoring wells on the Latex 
property and are non-detect on the downgradient Pitman Construction property (MW-16 
and MW-27 SBR) as observed in previous sampling events.  

 The concentrations in groundwater have been delineated and the concentration isopleth 
boundary is unchanged from the previous sampling events. 

TCE and PCE concentrations decrease significantly as groundwater flows to the north away 
from the source area, as indicated by the TCE concentration isopleths shown on Figure 4.  

As stated in the VRP schedule, the final semiannual groundwater monitoring event is scheduled 
for October 2018. C&D proposes to sample the select wells located within the delineated area of 
impacted groundwater (see Figure 4). The proposed wells include wells MW-1, MW-3, MW-5, 
MW-5D, DMW-2D, MW-21 DBR, MW-8 SBR, MW-10, MW-17, MW-20, MW-28 DBR, MW-29 
SBR, MW-30 SBR, MW-36 SBR, MW-37 SBR, MW-38 SBR, and OBS-8. The sampling 
schedule is provided in the Gantt chart in Appendix E.  

The results of the completed additional groundwater sampling events (first through fifth semi-
annual events), the exposure assessment and receptor survey activities, the vapor intrusion 
evaluation and the fate and transport modeling results were used to develop the updated 
conceptual site model based on the complete delineation of the release of contaminants of 
concern. A draft Uniform Environmental Covenant (UEC) for the properties will be presented in 
the VRP CSR based on the data and information collected to date. 
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Appendix A Fate and Transport 
Modeling
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Appendix B Groundwater Sample 
Collection Field Sheets 
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Appendix C Laboratory Analytical 
Reports and Chain-of-Custody 
Documentation 
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Appendix D Data Review and Validation 
Report 
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Appendix E Gantt Chart 
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About AECOM 
AECOM is built to deliver a better world. We design, build, finance and operate 
infrastructure assets for governments, businesses and organizations in more than 150 
countries. As a fully integrated firm, we connect knowledge and experience across our 
global network of experts to help clients solve their most complex challenges. From 
high-performance buildings and infrastructure, to resilient communities and 
environments, to stable and secure nations, our work is transformative, differentiated 
and vital. A Fortune 500 firm, AECOM had revenue of approximately $17.4 billion 
during fiscal year 2016. See how we deliver what others can only imagine at 
aecom.com and @AECOM.  
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